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Description 

This invention relates to active matrix substrates 
for display devices used in liquid crystal television for 
video display, display for computer terminal or the 
like, and to methods for fabricating active matrix sub- 
strates for such use. 

Recently, for the purpose of application into dis- 
play devices, active matrix substrates for forming thin 
film transistors (TFTs) on a transparent substrate are 
being intensively developed. The structure of such 
active matrix substrates is explained by referring to 
FIG. 11. Numeral 1 is a TFT comprising a polycrystal 
silicon or amorphous silicon as a constituent element 
formed on a first transparent substrate (not shown), 
2 is a liquid crystal between a transparent pixel elec- 
trode (electrically connected to the drain electrode of 
the TFT 1) and a transparent counter electrode on a 
second transparent substrate. 1 and 2 are disposed 
at a position corresponding to each pixel of a video 
display region 3, and it may be provided with, aside 
from the electrostatic capacity due to liquid crystal, a 
capacity formed in the active matrix substrate as stor- 
age capacity. Numeral 4 is gate bus line connected to 
the gate electrode of the TFT 1 , and 5 is source bus 
line connected to the source electrode of the TFT 1 . 
In FIG. 11, pixel electrodes, the TFTs, gate bus lines 
and source bus lines are formed on the first transpar- 
ent substrate as an active matrix substrate. 

An example of the construction of the TFT which 
is a constituent element of such active matrix sub- 
strate is described below with reference to FIG. 12. 
FIG. 12A is a plan view of the TFT possessing a in- 
verted staggered structure, and FIG. 12B is an A-B 
sectional view of FIG. 1 2A. Numeral 6 is a transparent 
substrate made of glass, and 7 is a gate electrode. 
Numerals 9, 10, 11 are gate insulator layer (first insu- 
lator layer), first semiconductor layer and passivation 
layer, respectively. Numeral 8 is a silicon oxide layer 
for preventing contact between the gate electrode 7 
and pixel electrode 15, and enhancing the adhesion 
between the gate insulator layer 9 and pixel electrode 
15. Numerals 13 and 14 are drain electrode and 
source electrode, respectively. Numeral 12 is a sec- 
ond semiconductor layer for achieving an ohmic con- 
tact between the first semiconductor layer 10 and 
electrodes which are drain electrode 13 and source 
electrode 14. Numeral 15 is a transparent electrode 
connected to the drain electrode 13, and it is a pixel 
electrode for applying a voltage to the liquid crystal 
layer. In this example, meanwhile, the pixel electrode 
15 is formed beneath the gate insulator layer 9, but 
this pixel electrode 1 5 may be also formed on the gate 
insulator layer, simultaneously and integrally with the 
drain electrode 13 and source electrode 14. Inciden- 
tally, in the TFT in the inverted staggered structure, 
since the gate electrode serves to shut off light 
against the incident light from the back side of the 



substrate, the leakage current in OFF state of TFT is 
small, and this structure is employed widely in com- 
mercial pocket-size TV sets. 

A display device using such active matrix sub- 

5 strate is explained below while referring to FIG. 13. 
Between a counter substrate 17 to which a counter 
electrode 16 is adhered, and the active matrix sub- 
strate, a twisted nematic (TN) liquid crystal 18 proc- 
essed by twist orientation is sealed in, and polarizer 

10 plates (not shown) are glued to one side each of the 
two transparent substrates, thereby forming a display 
device. 

As the development of such active matrix sub- 
strate becomes intensive, it gives rise to the necessity 

15 of forming such active matrix substrate on a large 
substrate in a range of scores of centimeters at a high 
yield. At the same time, it is also demanded to fabri- 
cate the elements at high density. In fabrication of ac- 
tive matrix substrate, therefore, it is required to proc- 

20 ess finely and precisely by using exposure machines 
having the same performance level as that for semi- 
conductor process, and attachments such as the 
alignment mechanism of high precision. That is, con- 
ventionally, to form such an active matrix substrate as 

25 shown in FIG. 12, five or six photolithographic proc- 
esses using photo masks are required. 

Such forming method involves several problems 
as mentioned below in the aspects of cost, yield and 
performance. First of all, the greater the number of 

30 times of photolithography, the more the high perfor- 
mance and expensive exposure machines and others 
are used, which results in a higher cost for forming the 
active matrix substrate. Besides, the more the num- 
ber of times of photolithography, the more troubles 

35 may occur in the photolithographic processes (such 
as misalignment between patterns), and the yield is 
lowered accordingly. As the substrate material, 
meanwhile, pyrex and other glass materials are often 
used, and the strain of the substrate caused by the 

40 thermal expansion and contraction during process or 
stress of the thin film may become too large to be ig- 
nored (in particular, this problem is serious in a large 
substrate, and mismatching between patterns on the 
substrate formed by photo mask may often exceed 1 0 

45 microns). As a result, the alignment precision is not 
uniform within a substrate, and uniformity of the de- 
vice characteristics decreases, or it may be neces- 
sary to use a special apparatus for correcting this 
strain or to design the device with a special consider- 

50 ation in a margin taking such strain into account. In 
addition to the substrate strain, the greater the num- 
ber of times of photo mask matching necessary for re- 
alizing the device, the larger becomes the device size 
for keeping the margin. As a result, the aperture ratio 

55 (the rate of effective display region) is lowered. Such 
phenomena are greater problems when the device 
density is higher and when the substrate is large. 
There are also other subjects to be solved, such as 
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enhancement of the element capacity. 

In European patent application 0196915, there is 
disclosed a self-aligned TFT array for liquid crystal 
display devices and a method of manufacturing the 
array. A protective insulating layer on a semiconduc- 
tor layer is exactly aligned with a gate electrode. A 
self-alignment method is used for patterning the pro- 
tective insulating layer and an impurity-doped semi- 
conductor layer on the semiconductor layer. The un- 
doped semiconductor layer itself is patterned by etch- 
ing, using a separate photomask to pattern a resist 
film which is then used as a mask for the etching of 
the semiconductor layer. 

In European patent application EP-A-0166647 
there is described a method for forming an active ma- 
trix substrate, wherein a self-alignment method is 
used for the positioning of a passivation layer, and by 
virtue of this for the positioning of the source and 
drain electrodes. 

European patent application EP-A-0222668 dis- 
closes a method for forming a thin film transistor in 
which one semi-conductor layer is formed by a self- 
alignment process with respect to the gate electrode, 
in order to simplify the process of producing a step- 
ped semi-conductor layer to which good ohmic con- 
tacts can then be made. 

It is hence a primary object of this invention, in 
the light of the above problems, to present a method 
for fabricating active matrix substrates at a lower 
cost, by curtailing the photolithographic processes 
which require precise alignment of photo masks. It is 
another object of this invention to enhance the perfor- 
mance of the element by employing photolithographic 
processes which do not require precise alignment of 
photo masks. 

To achieve the above objects, for example, this 
invention presents a method of fabricating an active 
matrix substrate, including the steps of: 

forming a plurality of gate electrodes of an opa- 
que electro-conducting material by patterning at spe- 
cif led places on a transparent substrate; 

forming a gate insulator layer over said gate 
electrodes; 

forming a first semiconductor layer on said 
gate insulator layer; 

forming a second semiconductor layer on said 
first semiconductor layer; 

coating a photoresist layer on the second sem- 
iconductor layer; 

irradiating light from the back side of the sub- 
strate using said gate electrodes as a mask; 

forming a resist pattern by developing said 
photoresist layer; 

removing portions of the first and second sem- 
iconductor layers which have been irradiated by said 
light from the backside of the substrate, whereby said 
first and second semiconductor layers are patterned 
by a self-alignment process using said gate electro- 



des as a mask; and 

forming a source region and a drain region on 
said second semiconductor layer by removing por- 
tions thereof to expose the first semiconductor layer. 

5 According to the method of this invention, for ex- 

ample, when forming the pattern of semiconductor 
layer, since photolithography is possible by using the 
gate electrode (or gate electrode and insular conduc- 
tor layer) as the mask, an inexpensive exposure ma- 

10 chine not requiring the alignment mechanism may be 
used. Or, depending on the cases, the number of 
times of photolithography may be curtailed, which 
contributes to reduction of cost and increase of yield 
in the production of active matrix substrate. Or when 

15 irradiating light from the back side, there is no effect 
of expansion or contraction of the substrate, and a 
correctly aligned resist pattern will be obtained. 
Therefore, by using it, it may be possible to reduce the 
size of the TFT, and an active matrix substrate of high 

20 aperture ratio of high density may be realized. Be- 
sides, the device performance may be enhanced, and 
a high performance inverted staggered type TFT can 
be realized. 

While the novel features of the invention are set 
25 forth in the appended claims, the invention, both as 
to organization and content, will be better understood 
and appreciated, along with other objects and fea- 
tures thereof, from the following detailed description 
taken in conjunction with the drawings. 

30 

Brief Description of the Drawings 

FIG. 1, FIG. 2, FIG. 4B to E, and FIG. 5 to FIG. 
13 are process sectional views showing the 

35 method for fabricating active matrix substrates in 

first, second, and fourth to tenth embodiments of 
the invention, respectively; 
FIG. 3 is a sectional view of an active matrix sub- 
strate obtained in a third embodiment of the in- 

40 vention; 

FIG. 4A is a plan view of an active matrix sub- 
strate obtained in a fourth embodiment of the in- 
vention; 

FIG. 11 is a circuit diagram of an active matrix 
45 substrate; 

FIG. 12Aisa plan view ofa thin film transistor for 
composing a conventional active matrix sub- 
strate; 

FIG. 12B is a sectional view of line A-B of FIG. 
50 1 5A; and 

FIG. 13 is a sectional view of a conventional dis- 
play device. 

Detailed Description of the Invention 

55 

Referring now to the drawings, preferred embodi- 
ments of the invention are described in details below. 
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Example 1 

FIG. 1 illustrates a first embodiment of the inven- 
tion step by step. 

On a transparent substrate (for example, Corning 5 
Glass 7059) 6, an opaque conductor thin film (for ex- 
ample, Cr; film thickness approx. 100 nm) is deposit- 
ed by sputtering, and a gate electrode 7 is formed by 
a desired patterning (FIG. 1A). By plasma enhanced 
CVD process, a gate insulator layer (first insulator lay- io 
er, for example, silicon nitride; film thickness approx. 
380 nm) 9, a first semiconductor layer (for example, 
amorphous silicon; film thickness approx. 50 nm) 10, 
and a passivation layer (for example, silicon nitride; 
film thickness approx. 80 nm) 11 are sequentially and is 
uniformly deposited, and then the passivation layer 
11 is etched, leaving only a part above the gate elec- 
trode 7 (FIG. IB). Next, by plasma enhanced CVD 
process, again, a second semiconductor layer (for ex- 
ample, phosphorus-doped low resistance amorphous 20 
silicon; film thickness approx. 50 nm) 12 is applied, 
and a positive type photo resist 20 is then coated. Af- 
ter prebaking the resist, ultraviolet ray 21 is irradiated 
from the back side of the transparent substrate 6, us- 
ing the gate electrode 7 as the mask (FIG. 1 C). When 25 
the resist on the substrate is developed, the resist is 
removed, except for the portion corresponding to the 
gate electrode 7. After postbaking the resist, using 
this patterned resist as the etching mask, the ex- 
posed areas of the first semiconductor layer 10 and 30 
second semiconductor layer 12 are removed by etch- 
ing (FIG. ID). After removing the resist, a thin film 
composed of transparent conductive material (for ex- 
ample, indium tin oxide (ITO); film thickness approx. 
400 nm) is deposited, and is patterned, and a drain 35 
electrode 13, a source electrode 14, and a pixel elec- 
trode 1 5 are formed (FIG. 1 E), so that an active matrix 
substrate is completed. 

As shown in this embodiment, by performing pho- 
tolithography using the gate electrode 7 as the mask 40 
when forming the pattern of semiconductor layer, an 
inexpensive exposure machine not requiring align- 
ment mechanism can be used, and the number of 
times of photolithography may be curtailed, too. Be- 
sides, since the semiconductor layer is not spreading 45 
wider than the gate electrode, the size of the device 
may be reduced. In this embodiment, meanwhile, the 
pixel electrode, source electrode and drain electrode 
are formed simultaneously, but they may be also 
formed separately. so 

Example 2 

FIG. 2 shows a second embodiment of the inven- 
tion step by step. 55 

On a light transmissible substrate 6, an opaque 
conductor thin film is deposited by sputtering, and by 
patterning as desired a gate electrode 7 and an insu- 



lar conductor layer 7a are formed (FIG. 2A). By plas- 
ma enhanced CVD process, a gate insulator layer 
(first insulator layer) 9, a first semiconductor layer 1 0, 
and a passivation layer 1 1 are sequentially deposited, 
and the passivation layer 11 is etched, leaving only a 
part above the gate electrode 7 (FIG. 2B). Then, after 
depositing a second semiconductor layer 12 also by 
plasma enhanced CVD process, a positive type photo 
resist 20 is coated. After prebaking the resist, ultravio- 
let ray 21 is irradiated from the backside of the trans- 
parent substrate 6, using the gate electrode 7 and in- 
sular conductor layer 7a as the mask (FIG. 2C). When 
the resist on the substrate is developed, the resist is 
removed except for the portion corresponding to the 
gate electrode 7 and insular conductor layer 7a. After 
postbaking the resist, using this resist as the mask the 
exposed areas of the first semiconductor layer 1 0 and 
second semiconductor layer 12 are etched (FIG. 2D). 
After removing the resist, when a transparent elec- 
trode as pixel electrode 15, drain electrode 13, and 
source electrode 14 are formed (FIG. 2E), an active 
matrix substrate is completed. 

As shown in this embodiment, by forming the 
semiconductor layer in the great part of the region be- 
neath the source bus line, the redundancy of the 
source bus line is increased, and disconnection of the 
source bus line may be prevented. 

Example 3 

FIG. 3 shows a third embodiment of the invention. 

After etching the semiconductor layer in the same 
manner as in Example 2 (FIG. 2A to D), the resist is 
removed. Then, a transparent electrode layer is de- 
posited and patterned to form drain electrode 13, 
source electrode 14 and pixel electrode 15 (FIG. 3), 
and an active matrix substrate is completed. 

Thus, in this embodiment, by forming the pixel 
electrode, source electrode and drain electrode si- 
multaneously, one step of photolithography can be 
omitted. 

Example 4 

FIG. 4 shows a fourth embodiment of the inven- 
tion. 

FIG. 4A is a plan view of essential part of the ac- 
tive matrix array substrate in the fourth embodiment 
of the invention, showing one pixel and its surround- 
ing parts. Numeral 7 is a gate electrode, 14 is a 
source electrode, 13 is a drain electrode, and 15 is a 
pixel electrode. Slits 22 are provided in the gate elec- 
trode. FIG. 4B to E are sectional views following step 
by step along the broken line CD in FIG. 4A. On a 
transparent substrate, a gate electrode 7 of metal thin 
film is patterned and formed by using a first photo 
mask, and a gate insulator layer 9, a first semiconduc- 
tor layer 10 and a second semiconductor layer 12 are 
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continuously fornned thereon. In this state, a positive 
type photo resist 20 is coated, and ultraviolet ray 21 
is irradiated from the backside of the substrate (FIG. 
4B), and the resist on the substrate is developed. At 
this time, by overexposure, the resist pattern is thin- 
ned out by the portion of d1 from the gate electrode 
7 (FIG. 4C). Using this resist, furthermore, the first 
semiconductor layer 10 and second semiconductor 
layer 12 are etched. At this time, by overetching the 
etching pattern is thinned out by the portion of d2 
from the resist pattern. By the effect of overexposure 
and overetching (d1+d2), the semiconductor layer is 
not left over on the gate wiring 7 around the slits 22 
(FIG. 4D). By removing the resist, a transparent con- 
ductive layer is deposited, and patterning is effected 
by using a second photo mask, and the source elec- 
trode 14, drain electrode 13, and picture element 
electrode 15 are formed simultaneously. At this time, 
the second semiconductor layer is etched except for 
the portion of the second photo mask pattern (FIG. 
4E). 

In this embodiment, as shown in FIG. 4A, a TFT 
of which first semiconductor layer 10 is completely 
separated between adjacent TFTs is completed by 
using two photo masks. 

In the conventional structure, separation of de- 
vices (separation of semiconductor layers) was re- 
quired by some method or other, but when the active 
matrix array substrate is formed in the method shown 
herein, a step of photolithography for separation of 
devices may be saved. 

Example 5 

FIG. 5 shows a fifth embodiment of the invention. 

Same as in Example 1, on a transparent sub- 
strate 6, gate electrode 7, gate insulator layer (first in- 
sulator layer) 9, first semiconductor layer 1 0, passiva- 
tion layer 11 , and second semiconductor layer 12 are 
formed, and a negative type photo resist 23 is coated 
over the entire surface. After prebaking the resist, an 
ultraviolet ray 21 is irradiated from the back side of 
the transparent substrate 6 using the gate electrode 
7 as the mask (FIG. 5Ato C). When this resist on the 
substrate is developed, only the resist in the portion 
corresponding to the gate electrode 7 is removed 
(FIG. 5D). Next, a conductor layer 24 is deposited 
(FIG. 5E), and the resist is removed, then the conduc- 
tor layer 24 except for the portion above the gate elec- 
trode 7 is removed together with the resist. Using this 
conductor layer 24 as the etching mask, the first sem- 
iconductor layer 10 and second semiconductor layer 
12 are etched (FIG. 5F). Next, a transparent conduc- 
tive layer is deposited and patterned to form drain 
electrode 13, source electrode 14 and pixel electrode 
15, and then an active matrix substrate is completed 
(FIG. 5F). 

As shown in this embodiment, by performing pho- 



tolithography using the gate electrode 7 as the mask 
when forming the pattern of semiconductor layer, an 
inexpensive exposure machine not requiring align- 
ment mechanism can be used. At the same time, the 
5 number of times of photolithography may be cur- 
tailed. In this constitution, moreover, part of the 
source and drain electrodes becomes two-layer, and 
lowering of resistance of electrode and prevention of 
disconnection of electrode may be realized. 

10 

Example 6 

FIG. 6 shows a sixth embodiment of the inven- 
tion. 

15 Same as in Example 2, on a transparent sub- 

strate 6, gate electrode 7, insular conductor layer 7a, 
gate insulator layer (first insulator layer) 9, first sem- 
iconductor layer 10, passivation layer 11, and second 
semiconductor layer 12 are formed, and a negative 

20 type photo resist 23 is coated over the entire surface. 
After prebaking the resist, ultraviolet ray 21 is irradi- 
ated from the back side of the transparent substrate 
6 using the gate electrode 7 and insular conductor 
layer 7a as the mask (FIG. 6Ato C). By developing the 

25 resist on the substrate, the resist is removed only in 
the portions corresponding to the gate electrode 7 
and insularconductor layer 7a (FIG. 6D). Next, a con- 
ductor layer 24 is deposited (FIG. 6E), and the resist 
is removed, so that the conductor layer 24 is removed 

30 together with the resist except for the portion corre- 
sponding to the gate electrode 7 and insular conduc- 
tor layer 7a (FIG. 6F). Using this conductor layer 24 
as the etching mask, the first semiconductor layer 10 
and second semiconductor layer 12 are patterned, 

35 and a transparent conductive layer is deposited and 
patterned to form drain electrode 13, source elec- 
trode 14 and pixel electrode 15, thereby completing 
an active matrix substrate (FIG. 6G). 

Thus, according to this embodiment, by perform- 

40 ing photolithography using the gate electrode 7 as the 
mask when forming patterns of the semiconductor 
layer, an inexpensive exposure machine not requiring 
alignment mechanism may be used, and the number 
of times of photolithography may be curtailed. In ad- 

45 dition, by forming the conductor layer 24 and semi- 
conductor layer in the great part of the region beneath 
the source bus line, the redundancy of the source bus 
line increases along with lowering of resistance, so 
that disconnection of the source bus line may be pre- 

50 vented. 

Incidentally, as the material of the conductor layer 
24 in Examples 5 and 6, Cr, Ta, Ti, Mo, Ni and their 
alloys, orsilicides of these metals may be used. 

55 Example 7 

FIG. 7 shows a seventh embodiment of the inven- 
tion. 
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Same as in Example 1, on a transparent sub- 
strate 6, gate electrode 7, gate insulator layer (first in- 
sulator layer) 9, first semiconductor layer 1 0, passiva- 
tion layer 11, and second semiconductor layer 12 are 
formed, and a metal oxide 25 is deposited, and a pos- 5 
itive type photo resist 20 is coated over the entire sur- 
face. After prebaking the resist, ultraviolet ray 21 is ir- 
radiated from the back side of the transparent sub- 
strate 6 using the gate electrode 7 as the mask (FIG. 
7A to C). When this resist on the substrate is devel- io 
oped, the resist is removed except for the portion cor- 
responding to the gate electrode 7. After postbaking 
the resist, using this resist as the mask the exposed 
areas of the metal oxide 25, first semiconductor layer 
10 and second semiconductor layer 12 are etched is 
away (FIG. 7D). After removing the resist, when the 
substrate is exposed to hydrogen plasma atmos- 
phere, the metal oxide 25 is reduced to become a met- 
al layer 14a. Finally, when a transparent electrode as 
pixel electrode 1 5, and drain electrode 1 3 and source 20 
electrode 14 are formed (FIG. 7E), an active matrix 
substrate is completed. 

In this embodiment, as shown herein, the perfor- 
mance of the element may be enhanced without in- 
creasing the number of steps of photolithography us- 25 
ing photo mask. That is, by inserting a metal oxide be- 
tween the source electrode and drain electrode and 
the semiconductor layer, and reducing it to a metal, 
the resistances of the both electrodes may be low- 
ered, and the contact resistance between the source 30 
electrode and the semiconductor layer and contact 
resistance between the drain electrode and the sem- 
iconductor layer may be lowered (conventionally, the 
contact resistance between the second semiconduc- 
tor layer and the transparent electrode material of the 35 
metal oxide was often a problem, and it is improved 
herein). 

Example 8 

40 

FIG. 8 shows an eighth embodiment of the inven- 
tion. 

On a transparent substrate 6, a gate electrode 7 
and an insular conductor layer 7a are formed, and the 
rest of the procedure is same as in Example 7, and an 45 
active matrix substrate is completed (FIG. 7Ato E). 

In this embodiment, by forming the semiconduc- 
tor layer and metal layer in the great part of the region 
beneath the source bus line, the redundancy of the 
source bus line is increased, and the disconnection of so 
the source bus line may be prevented. Besides, by the 
metal layer 14a reduced from the metal oxide, the re- 
sistance of the source and drain electrodes is low- 
ered, and the contact resistance between the source 
electrode and the semiconductor layer and the con- 55 
tact resistance between the drain electrode and the 
semiconductor layer may be lowered. 

In Examples 7, 8, as the metal oxide 25, TaOx and 



ITO may be adequately used. As the reducing meth- 
od, instead of the hydrogen plasma processing, other 
methods such as exposure in hydrogen atmosphere 
may be equally employed. Anyway, better results are 
obtained when processed in hydrogen atmosphere or 
hydrogen plasma atmosphere. 

Example 9 

FIG. 9 shown a ninth embodiment of the inven- 
tion. 

Same as in Example 1, on a transparent sub- 
strate 6, gate electrode 7, gate insulator layer (first in- 
sulator layer) 9, first semiconductor layer 1 0, passiva- 
tion layer 11 , and second semiconductor layer 12 are 
formed, and a positive type photo resist 20 is coated, 
and ultraviolet ray 21 is irradiated from the back side 
of the transparent substrate 6 using the gate elec- 
trode 7 as mask (FIG. 9A to C). After developing this 
resist, the exposed areas of the first semiconductor 
layer 10, and second semiconductor layer 12 are 
etched. Next, a metal oxide film composed of at least 
one layer of metal oxide film, for example, 90% In203 
- 10% Sn02 is deposited, and patterned to form drain 
electrode 13, source electrode 14, and pixel elec- 
trode 15 (FIG. 9D). On this, a negative type photo re- 
sist 23 is coated, and ultraviolet ray is irradiated from 
the back side of the transparent substrate 6 using the 
gate electrode 7 as mask. After developing the resist 
(FIG. 9E), the substrate is exposed in hydrogen plas- 
ma atmosphere, and part of the drain electrode 13 
and source electrode 14 is reduced to become In-Sn. 
When the resist is removed, an active matrix sub- 
strate is completed (FIG. 9F). 

Thus, in this embodiment, by reducing the source 
electrode and drain electrode to transform into met- 
als, the both electrodes may be lowered in resistance, 
and the contact resistance between the source elec- 
trode and semiconductor layer and the contact resis- 
tance between the drain electrode and semiconduc- 
tor layer may be lowered. 

Example 10 

FIG. 10 shows a tenth embodiment of the inven- 
tion. 

Same as in Example 1 , on a tranparent substrate 
6, gate electrode 7, gate insulator layer (first insulator 
layer) 9, first semiconductor layer 1 0, passivation lay- 
er 1 1 and second semiconductor layer 1 2 are formed, 
and a positive type photo resist 20 is coated, and ul- 
traviolet ray 21 is irradiated from the back side of the 
transparent substrate 6 using the gate electrode 7 as 
mask (FIG. 10A). After developing this resist, ex- 
posed areas of the first semiconductor layer 1 0 and 
second semiconductor layer 12 are etched. A two-lay- 
er metal oxide film composed of at least one metal ox- 
ide film such as 90% ln2O3-10% Sn02, and Ta205 is 
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deposited (the side contacting with the senniconduc- 
tor is 90% ln2O3-10% Sn02), and patterned, and drain 
electrode 13, source electrode 14 and pixel electrode 
15 are formed, and a second insulator layer 19 is de- 
posited thereon (FIG. 10B). On this, furthermore, a 
negative type photo resist 23 is coated, and ultraviolet 
ray Is irradiated from the backside of the transparent 
substrate 6 using the gate electrode 7 as mask. By 
developing the resist, the portion not covered by the 
resist of the second insulator layer 19 is etched (FIG. 
1 0C), and the substrate is exposed to hydrogen plas- 
ma atmosphere, then the metal oxide films of the 
drain electrode 13 and source electrode 14 are re- 
duced to form a two-layer metal film composed of In- 
Sn and Ta. At this time, when the active matrix sub- 
strate is exposed in an oxygen plasma atmosphere or 
oxidized anodically, the surface layer of the reduced 
drain electrode 13 and source electrode 14 are oxi- 
dized again to be insulation layer, and when the resist 
is removed, an active matrix substrate is completed 
(FIG. 10D). 

In this embodiment, thus, by reducing the source 
electrode and drain electrode to transform into met- 
als, the both electrodes are lowered in resistance, 
while the contact resistance between the source elec- 
trode and semiconductor layer and the contact resis- 
tance between the drain electrode and semiconduc- 
tor layer are lowered at the same time. Besides, by ox- 
idizing the surface, the insulation layers of the both 
electrode surfaces and the second insulator layer 19 
become passivation of active matrix substrate. 

In Examples 9, 10, meanwhile, as the materials 
for drain electrode, source electrode and pixel elec- 
trode, 90% ln2O3-10% Sn02or 90% ln2O3-10% Sn02, 
and TaOs are used, but other materials which show 
conductivity when reduced may be similarly applied. 
Anyway, better results will be obtained when one or 
more metal oxides selected from a group consisting 
of In, Sn, Cd, Zn, Nb, Ti and Ta are employed. 

Besides, in Examples 9, 10, are the drain elec- 
trode and source electrode are reduced by process- 
ing in hydrogen plasma, but it may be also possible to 
reduced by exposing to hydrogen atmosphere or the 
like. However, the best results will be obtained by hy- 
drogen plasma processing. 

In the above embodiments from Example 1 to Ex- 
ample 10, as the gate electrode material, Cr, Ta, Ti, 
Mo, Ni, Ni-Cr or their metal silicides may be used. Any 
opaque conductive material may be employed as far 
as it may be used as the material for the gate elec- 
trode of the TFT. As the materials for the gate insula- 
tor layer and passivation layer, aside from silicon nitr- 
ide, silicon oxide, metal oxide and other transparent 
insulators may be used. As the first and second sem- 
iconductor layers, amorphous silicon or phosphorus- 
doped amorphous silicon was used, but any semicon- 
ductor material may be equally used as far as it can 
obtain required TFT characteristics and pass ultravio- 



let rays to a certain extent, and, for example, poly- 
crystal silicon or recrystallized silicon may be used. 
Furthermore, as the material for the pixel electrode, 
InOx, SnOx or transparent conductive material (ITO) 

5 of their mixed composition may be used. When form- 
ing, meanwhile, the source electrode, drain electrode 
and picture element electrode separately, various 
conductive materials (Al, Mo, Ni, other metals or their 
silicides) may be used as the materials for source 

10 electrode and drain electrode. In this case, the source 
and drain electrodes may be formed either in a single 
layer or in plural layers. 

Besides, before coating the positive or negative 
type photo resist, by using a primer for the resist, the 

15 adhesion of the resist will be enhanced. 

As clear from the embodiments illustrated and 
described herein, according to the method for fabri- 
cating the active matrix substrate of the invention, an 
inexpensive exposure machine not requiring align- 

20 ment mechanism may be used, and the photolitho- 
graphic process requiring the photo mask may be cur- 
tailed, so that the reduction of cost which is the great- 
est subject in the active matrix type liquid crystal dis- 
play device may be realized. Besides, the perfor- 

25 mance of the element may be improved by employing 
the photolithographic process which does not require 
precise alignment of mask. Therefore, its industrial 
significance is extremely great. 

30 

Claims 

1. A method of fabricating an active matrix sub- 
strate, including the steps of: 
35 forming a plurality of gate electrodes (7) of 

an opaque electro-conducting material by pat- 
terning at specified places on a transparent sub- 
strate (6); 

forming a gate insulator layer (9) over said 
40 gate electrodes (7); 

forming a first semiconductor layer (1 0) on 
said gate insulator layer (9); 

forming a second semiconductor layer 
(12) on said first semiconductor layer (10); 
45 coating a photoresist layer (20, 23) on the 

second semiconductor layer; 

irradiating light from the back side of the 
substrate (6) using said gate electrodes (7) as a 
mask; 

50 forming a resist pattern by developing said 

photoresist layer (20, 23); 

removing portions of the first and second 
semiconductor layers (10, 12) which have been 
irradiated by said light from the backside of the 

55 substrate (6), whereby said first and second sem- 

iconductor layers (1 0, 1 2) are patterned by a self- 
alignment process using said gate electrodes (7) 
as a mask; and 
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forming a source region and a drain region 
on said second semiconductor layer (12) by re- 
moving portions thereof to expose the first sem- 
iconductor layer (10). 

5 

2. A method of fabricating an active matrix sub- 
strate according to claim 1, further comprising 
steps of 

forming a passivation layer (11) by pat- 
terning on said first semiconductor layer (10) io 
above a part of each gate electrode (7); and 

forming a drain electrode (13), a source 
electrode (14) and a pixel electrode (15) by de- 
positing a layer of transparent conductive mate- 
rial on each said drain and said source region and is 
patterning It. 



terning on said first semiconductor layer (10) 
above a part of said gate electrodes (7); 

forming a conductor layer (24) on the por- 
tion of the semiconductor layer (12) above said 
gate electrodes (7) prior to the step of forming 
said source and drain regions; wherein said step 
further comprises removing portions of said con- 
ductor layer (24) as well as portions of said sem- 
iconductor layer (12) from above said gate elec- 
trode layer (7) to expose the first semiconductor 
layer (10); and 

forming a drain electrode (13), a source 
electrode (14) and a pixel electrode (15) by de- 
positing and patterning a layer of transparent 
conductive material on the remaining portions of 
the conductor layer (24). 



3. A method of fabricating an active matrix sub- 
strate according to claim 1 , further comprising a 
step of 20 

forming an insular region (7a) of the same 
opaque electro-conducting material as said gate 
electrodes (7) by patterning at a specified place 
of the transparent substrate (6), wherein said first 
and second semiconductor layers (10, 12) are 25 
formed above said Insular region (7a) by the self 
alignment process using said Insular region (7a) 
as the mask. 



7. A method of fabricating an active matrix sub- 
strate according to claim 6, further comprising 
the steps of 

forming an insular region (7a) of the same 
opaque electro-conducting material as said gate 
electrodes (7) by patterning at a specified place 
of the transparent substrate (6), wherein said first 
and second semiconductor layers (10, 12) and 
said conductor layer (24) are formed above said 
Insular region (7a) by the self-alignment process 
using said Insular layer (7a) as the mask. 



4. A method of fabricating an active matrix sub- 30 
strate according to claim 3, further comprising a 
step of 

forming a drain electrode (13), a source 
electrode (14) and a pixel electrode (15) by de- 
positing a layer of transparent conductive mate- 35 
rial on each said drain and said source region and 
patterning it. 

5. A method of fabricating an active matrix sub- 
strate according to claim 1, further comprising 40 
the steps of 

forming slits (22) In selected gate electro- 
des (7), wherein In said steps of irradiating and 
forming a resist pattern, said photoresist layer 
(20) Is overexposed and over-etched such as to 45 
allow removal of the semiconductor layers (10, 
12) from around the slits (22) In said selected 
gate electrodes (7); and 

forming a drain electrode (13), a source 
electrode (14) and a pixel electrode (15) by de- 50 
positing a layer of transparent conductive mate- 
rial on each said drain and said source region and 
patterning it. 

6. A method of fabricating an active matrix sub- 55 
strate according to claim 1, further comprising 

the steps of 

forming a passivation layer (11) by pat- 



8. A method of fabricating an active matrix sub- 
strate according to claim 1, further comprising a 
step of 

forming a passivation layer (11) by pat- 
terning on said first semiconductor layer (10) 
above a part of said gate electrodes (7); 

depositing a metal oxide layer (25) on said 
second semiconductor layer (12) prior to said 
step of coating a photoresist layer (25) thereon, 
such that said metal oxide layer (25) is also pat- 
terned by the self-alignment process using the 
gate electrodes (7) as the mask, wherein the step 
of forming the source and drain regions further 
comprises removing portions of the metal oxide 
layer (25) as well as portions of said second sem- 
iconductor layer (12) from above said gate elec- 
trode (7) to expose the first semiconductor layer 
(10); 

reducing the metal oxide layer (25) to pro- 
duce a metal layer (14a); and 

forming a drain electrode (13), a source 
electrode (14) and a pixel electrode (15) by de- 
positing and patterning a layer of transparent 
conductive material on the remaining portions of 
the metal layer (14a). 

9. A method of fabricating an active matrix sub- 
strate according to claim 8, further comprising 
steps of 
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forming an insular region (7a) of the sanne 
opaque electro-conducting nnaterial as said gate 
electrodes (7) by patterning at a specified place 
of the transparent substrate (6), wherein said first 
and second senniconductor layers (10, 12) and 5 
said metal layer (14a) are formed above said in- 
sular region (7a) using said insular region (7a) as 
the mask. 

10. A method of fabricating an active matrix sub- io 
strate according to claim 1, further comprising 

the steps of 

depositing a metal oxide layer on said sec- 
ond semiconductor layer (12) after the step of 
forming the source and drain regions; is 

patterning said metal oxide layer to form a 
drain electrode (13), a source electrode (14) and 
a pixel electrode (15); 

coating a negative type photoresist (23) 
on said metal oxide layer; 20 

irradiating light from the back side of the 
substrate (6); 

developing the resist (23); and 

reducing the exposed part of the source 
electrode (14) and the drain electrode (13). 25 

11. A method of fabricating an active matrix sub- 
strate according to claim 1, further comprising 
the steps of 

depositing a two-layer metal oxide film 30 
comprising at least one metal oxide layer on said 
second semiconductor layer (1 2) after the step of 
forming the source and drain regions; 

patterning said metal oxide film to form a 
drain electrode (13), a source electrode (14) and 35 
a pixel electrode (15); 

depositing a second insulator layer (19) 
thereon; 

coating a negative type photoresist (23) 
on said second insulator layer (19); 40 

irradiating light from the back side of the 
substrate (6) using the gate electrodes (7) as the 
mask; 

developing the resist (23); 

removing the exposed part of the second 45 
insulating layer (19) not covered by the resist 
(23); 

reducing the metal oxide films of the drain 
electrode (13) and source electrode (14) to form 
a two-layer metal film; 50 

oxidizing the surface layer of the drain 
electrode (1 3) and the source electrode (14); and 

removing the remaining portions of the re- 
sist (23). 



Patentanspriiche 

1. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats mit den folgenden Schritten: 
Bilden einer Vielzahl von Gate-Elektroden (7) 
aus einem lichtundurchlassigen elektroleitfahi- 
gen Material durch Strukturierung an bestimm- 
ten Stellen auf einem transparenten Substrat (6); 
Bilden einer Gate-lsolationsschicht (9) uber den 
Gate-Elektroden (7); 

Bilden einer ersten Halbleiterschicht (10) auf der 
Gate-lsolationsschicht (9); 
Bilden einer zweiten Halbleiterschicht (12) auf 
der ersten Halbleiterschicht (10); 
Aufbringen einer Fotoresistschicht (20, 23) auf 
die zweite Halbleiterschicht; 
Einstrahlen von Licht von der Ruckseite des Sub- 
strats (6) unter Verwendung der Gate- 
Elektroden (7) als Maske; 
Bilden eines Resistmusters durch Entwickein der 
Fotoresistschicht (20, 23); 
Entfernen von Abschnitten der ersten und zwei- 
ten Halbleiterschichten (10, 12), die durch das 
Licht von der Ruckseite des Substrats (6) be- 
strahlt worden sind, wobei die erste und zweite 
Halbleiterschicht (10, 12) durch ein Selbstaus- 
richtverfahren unter Verwendung der Gate- 
Elektroden (7) als Maske strukturiert werden; 
und 

Bilden eines Source-Bereichs und eines Drain- 
Bereichs auf der zweiten Halbleiterschicht (12) 
durch Entfernen von Teilen davon, um die erste 
Halbleiterschicht (10) freizulegen. 

2. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gema& Anspruch 1, das welter die 
Schritte umfaBt: 

Bilden einer Passivierungsschicht (11) durch 
Strukturierung auf der ersten Halbleiterschicht 
(10) uber einem Teil jeder Gate-Elektrode (7); 
und 

Bilden einer Drain-Elektrode (13), einer Source- 
Elektrode (14) und einer Bildpunktelektrode (15) 
durch Ablagern und Strukturieren einer Schicht 
aus transparentem, leitfahigem Material auf je- 
dem der Drain- und Source-Bereiche. 

3. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gema& Anspruch 1, das welter ei- 
nen Schritt umfa&t 

des Bilden eines inselartigen Bereichs (7a) aus 
dem gleichen lichtundurchlassigen elektroleitfa- 
higen Material wie die Gate-Elektroden (7) durch 
Strukturierung an einer bestimmten Stelle auf 
dem transparenten Substrat (6), wobei die ersten 
und zweiten Halbleiterschichten (10, 12) uber 
dem inselartigen Bereich (7a) durch das Selbst- 
ausrichtverfahren unter Verwendung des insel- 
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artigen Bereichs (7a) als Maske gebildet werden. 

4. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gemaR Anspruch 3, das weiter ei- 
nen Schritt umfaBt 

des Bildens einer Drain-Elektrode (13), einer 
Source- Elektrode (14) und einer Bildpunktelek- 
trode (15) durch Ablagern und Strukturieren ei- 
ner Schicht aus transparentem, leitfahigem Ma- 
terial auf jedem der Drain- und Source-Bereiche. 

5. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gemal^ Anspruch 1, das weiter die 
folgenden Schritte umfaRt: 

Bilden von Schlitzen (22) in ausgewahlten Gate- 
Elektroden (7), wobei bei den Schritten des Be- 
strahlens und Bildens eines Resistmusters die 
Fotoresistschicht (20) uberbelichtetund uberatzt 
wird, urn soniit eine Abtragung der Halbleiter- 
schichten (10, 12) um die Schlitze (22) herum in 
den ausgewahlten Gate-Elektroden (7) zu er- 
moglichen; und 

Bilden einer Drain-Elektrode (13), einer Source- 
Elektrode (14) und einer Bildpunktelektrode (15) 
durch Ablagern und Strukturieren einer Schicht 
aus transparentem, leitfahigem Material auf je- 
dem der Source- und Drain-Bereiche. 

6. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gemaH Anspruch 1, das weiter die 
Schritte umfa&t: 

Bilden einer Passivierungsschicht (11) durch 
Strukturierung auf der ersten Halbleiterschicht 
(10) uber einem Tell der Gate-Elektroden (7); 
Bilden einer Leiterschicht (24) auf dem Abschnitt 
der Halbleiterschicht (12) uber den Gate- 
Elektroden (7) vor dem Schritt des Bildens der 
Source- und Drain-Bereiche; wobei der Schritt 
weiter ein Entfernen von Teilen der Leiterschicht 
(24) wie auch von Teilen der Halbleiterschicht 
(12) uber der Gate-Elektrodenschicht (7) umfa&t, 
um die erste Halbleiterschicht (10) freizulegen; 
und 

Bilden einer Drain-Elektrode (13), einer Source- 
Elektrode (14) und einer Bildpunktelektrode (15) 
durch Ablagern und Strukturieren einer Schicht 
aus transparentem, leitfahigem Material auf den 
verbleibenden Abschnitten der Leiterschicht (24). 

7. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gemaR Anspruch 6, das weiter den 
Schritt umfafit 

des Bildens eines inselartigen Bereichs (7a) aus 
dem gleichen lichtundurchlassigen, elektroleitfa- 
higen Material wie die Gate-Elektroden (7) durch 
Strukturieren an einer bestimmten Stelle auf dem 
transparenten Substrat (6), wobei die erste und 
zweite Halbleiterschicht (10, 12) und die Leiter- 



schicht (24) uber dem inselartigen Bereich (7a) 
durch das Selbstausrichtverfahren unter Ver- 
wendung der inselartigen Schicht (7a) als Maske 
geformt werden. 

5 

8. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gema& Anspruch 1, das weiter die 
Schritte umfaBt 

des Bildens einer Passivierungsschicht (11) 
10 durch Strukturierung auf der ersten Halbleiter- 

schicht (1 0) uber einem Tell der Gate-Elektroden 

(7); 

des Ablagerns einer Metal loxidschicht (25) auf 
derzweiten Halbleiterschicht (12) vor dem Schritt 

15 des Aufbringens einer Fotoresistschicht (25) auf 

diese, so dad die Metalloxidschicht (25) ebenfalls 
durch das Selbstausrichtverfahren unter Ver- 
wendung der Gate-Elektroden (7) als Maske 
strukturiert wird, wobei der Schritt des Bildens 

20 der Source- und DrainBereiche weiter eine Ent- 

fernung von Teilen der Metalloxidschicht (25) wie 
auch von Teilen der zweite n Halbleiterschicht 
(12) uber der Gate-Elektrode (7) umfaRt, um die 
erste Halbleiterschicht (10) freizulegen; 

25 des Reduzierens der Metalloxidschicht (25) zur 

Erzeugung einer Metallschicht (14a); und 
des Bildens einer Drain-Elektrode (13), einer 
Source-Elektrode (14) und einer Bildpunktelek- 
trode (15) durch Ablagerung und Strukturierung 

30 einer Schicht aus transparentem, leitfahigem 

Material auf den verbleibenden Abschnitten der 
Metallschicht (14a). 

9. Ein Verfahren zum Herstellen eines aktiven Ma- 
ss trixsubstrats gemaR Anspruch 8, das den weite- 

ren Schritt umfaBt 

des Bildens eines inselartigen Bereichs (7a) aus 
dem gleichen lichtundurchlassigen, elektroleitfa- 
higen Material wie die Gate-Elektroden (7) durch 

40 Strukturierung an einer bestimmten Stelle auf 

dem transparenten Substrat (6), wobei die erste 
und zweite Halbleiterschicht (10, 12) und die Me- 
tallschicht (14a) uber dem inselartigen Bereich 
(7a) unter Verwendung des inselartigen Bereichs 

45 (7a) als Maske gebildet werden. 

10. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gemaR Anspruch 1, das weiter die 
Schritte umfaBt 

50 des Ablagerns einer Metalloxidschicht auf der 

zweiten Halbleiterschicht (12) nach dem Schritt 
des Bildens der Source- und Drain-Bereiche; 
des Strukturierens der Metalloxidschicht zur Bil- 
dung einer Drain-Elektrode (13), einer Source- 

55 Elektrode (14) und einer Bildpunktelektrode (15); 

des Aufbringens eines Fotoresists (23) eines ne- 

gativen Typs auf die Metalloxidschicht; 

des Einstrahlens von Licht von der Ruckseite des 
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Substrats (6); 

des Entwickelns des Resits (23); und 

des Reduzierens des freiliegenden Teils der 

Source-Elektrode (14) und der Drain-Elektrode 

(13) . 5 

11. Ein Verfahren zum Herstellen eines aktiven Ma- 
trixsubstrats gemad Anspruch 1, das weiter die 
Schritte umfaRt 

des Ablagerns eines zweischichtigen IVIetalloxid- io 
films mit wenigstens einer Metalloxidschicht auf 
der zweiten Halbleiterschicht (12) nach dem 
Schritt des Bildens der Source- und Drain- 
Bereiche; 

des Strukturierens des l\/letalloxidfilms zur Bil- is 
dung einer Drain-Elektrode (13), einer Source- 
Elektrode (14) und einer Bildpunktelektrode (1 5); 
des Ablagerns einer zweiten Isolationsschicht 
(19) darauf; 

des Aufbringens eines Fotoresists (23) eines ne- 20 
gativen Typs auf die zweite Isolationsschicht 
(19); 

des Einstrahlens von Licht von der Ruckseite des 
Substrats (6) unter Verwendung der Gate- 
Elektroden (7) als Maske; 25 
des Entwickelns des Resists (23); 
des Entfernens des freiliegenden Teils der zwei- 
ten Isolationsschicht (19), die nicht durch den 
Fotoresist (23) abgedeckt ist; 

des Reduzierens des Metalloxidf ilms der Drain- 30 
Elektrode (13) und der Source-Elektrode (14) zur 
Bildung eines zweischichtigen Metallfilms; 
des Oxidierens der Oberflachenschicht der 
Drain-Elektrode (13) und der Source-Elektrode 

(14) ; und 35 
des Entfernens des verbleibenden Abschnitts 

des Resists (23). 



Revendications 40 

1. Proc^d^ de fabrication d'un substrat d matrice 
active incluant les stapes de : 

formation d'une plural ite d'electrodes de 
grille (7) en un materiau electroconducteur opa- 45 
que au moyen d'une conformation en des en- 
droits specifies sur un substrat transparent (6) ; 

formation d'une couche d'isolation de gril- 
le (9) sur lesdites electrodes de grille (7) ; 

formation d'une premiere couche semi- 50 
conductrice (10) sur ladite couche d'isolation de 
grille (9) ; 

formation d'une seconde couche semicon- 
ductrice (12) sur ladite premiere couche semicon- 
ductrice (10) ; 55 

depot d'une couche de photoreserve (20, 
23) sur la seconde couche semiconductrice ; 

irradiation d'une lumiere depuis le cote 



arriere du substrat (6) en utilisant lesdites Elec- 
trodes de grille (7) en tant que masque ; 

formation d'un motif de reserve en deve- 
loppant ladite couche de photoreserve (20, 23) ; 

enlevement de parties des premiere et se- 
conde couches semiconduct rices (10, 12) qui ont 
ete irradiees par ladite lumiere provenantdu cote 
arriere du substrat (6) de telle sorte que lesdites 
premiere et seconde couches semiconductrices 

(10) soientconformees au moyen d'un processus 
d'auto-alignementen utilisant lesdites Electrodes 
de grille (7) en tant que masque ; et 

formation d'une region de source et d'une 
region de drain sur ladite seconde couche semi- 
conductrice (12) en otant certaines de ses parties 
af in de mettre d nu la premiere couche semicon- 
ductrice (10). 

2. Precede de fabrication d'un substrat a matrice 
active selon la revendication 1, comprenant en 
outre les etapes de : 

formation d'une couche de passivation 

(11) au moyen d'une conformation sur ladite pre- 
miere couche semiconductrice (10) au-dessus 
d'une partie de chaque electrode de grille (7) ; et 

formation d'une electrode de drain (13), 
d'une Electrode de source (14) et d'une Electrode 
de pixel (15) en deposant une couche en un ma- 
tEriau conducteur transparent sur chaque dite rE- 
gion prise parmi ladite rEgion de source et ladite 
rEgion de drain et en la conformant. 

3. Precede de fabrication d'un substrat a matrice 
active selon la revendication 1, comprenant en 
outre les Etapes de : 

formation d'une region insulaire (7a) en le 
meme materiau Electroconducteur opaque que 
lesdites Electrodes de grille (7) au moyen d'une 
conformation en un endroit specifie du substrat 
transparent (6), lesdites premiere et seconde 
couches semiconductrices (10, 12) Etant for- 
mEes au-dessus de ladite rEgion insulaire (7a) 
par le processus d'auto-alignement en utilisant 
ladite rEgion insulaire (7a) en tant que masque. 

4. ProcEdE de fabrication d'un substrat d matrice 
active selon la revendication 3, comprenant en 
outre I'etape de : 

formation d'une electrode de drain (13), 
d'une electrode de source (14) et d'une Electrode 
de pixel (15) en deposant une couche en un ma- 
teriau conducteur transparent sur chaque region 
prise parmi ladite rEgion de drain et ladite rEgion 
de source et en la conformant. 

5. Precede de fabrication d'un substrat a matrice 
active selon la revendication 1, comprenant en 
outre les Etapes de : 



11 



21 



EP 0 338 766 B1 



22 



formation de fentes (22) dans des electro- 
des de grille selectionnees (7), dans lequel, lors 
desdites etapes d'irradiation at de formation d'un 
motif de reserve, ladite couche de photoreserve 
(20) est sur-mise a nu et sur-gravee de maniere 5 
a permettre I'enlevement des couches semicon- 
ductrices (10, 12) d'autour des fentes (22) mena- 
g^es dans lesdites Electrodes de grille selection- 
nees (7) ; et 

formation d'une electrode de drain (13), io 
d'une Electrode de source (14) et d'une Electrode 
de pixel (15) en deposant une couche en un ma- 
teriau conducteur transparent sur chaque region 
prise parmi ladite region de drain et ladite region 
de source et en la conformant. is 

6. Precede de fabrication d'un substrat a matrice 
active selon la revendication 1, comprenant en 
outre les etapes de : 

formation d'une couche de passivation 20 
(11) au moyen d'une conformation sur ladite pre- 
miere couche semiconductrice (10) au-dessus 
d'une partie desdites electrodes de grille (7) ; 

formation d'une couche conductrice (24) 
sur la partie de la couche semiconductrice (12) 25 
au-dessus desdites electrodes de grille (7) avant 
retape de formation desdites regions de source 
et de drain ; dans lequel ladite etape comprend 
en outre I'enlevement de parties de ladite couche 
conductrice (24) ainsi que de parties de ladite 30 
couche semiconductrice (12) du dessus de ladite 
couche d'electrode de grille (7) af in de mettre a 
nu la premiere couche semiconductrice (10) ; et 

formation d'une electrode de drain (13), 
d'une Electrode de source (14) et d'une Electrode 35 
de pixel (15) en deposant et en conformant une 
couche en un materiau conducteur transparent 
sur les parties restantes de la couche conductri- 
ce (24). 
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7. Proc^de de fabrication d'un substrat d matrice 
active selon la revendication 6, comprenant en 
outre les stapes de : 

formation d'une region insulaire (7a) en le 
meme materiau electroconducteur opaque que 45 
lesdites Electrodes de grille (7) en r^alisant une 
conformation en un endroit specific du substrat 
transparent (6), lesdites premiere et seconde 
couches semiconductrices (10, 12) et ladite cou- 
che conductrice (24) etant formees au-dessus de 50 
ladite region insulaire (7a) au moyen du proces- 
sus d'auto-alignement en utilisant ladite couche 
insulaire (7a) en tant que masque. 

8. Precede de fabrication d'un substrat a matrice 55 
active selon la revendication 1, comprenant en 
outre les etapes de : 

formation d'une couche de passivation 



(11) en realisant une conformation sur ladite pre- 
miere couche semiconductrice (10) au-dessus 
d'une partie desdites Electrodes de grille (7) ; 

depot d'une couche d'oxyde metallique 
(25) sur ladite seconde couche semiconductrice 

(12) avant ladite etape de d6p6t d'une couche de 
photoreserve (25) dessus de telle sorte que ladite 
couche d'oxyde metallique (25) soit egalement 
conformee par le processus d'auto-alignement 
en utilisant les electrodes de grille (7) en tant que 
masque, dans lequel I'Etape de formation des re- 
gions de source et de drain comprend en outre 
I'enlevement de parties de la couche d'oxyde me- 
tallique (25) ainsi que de parties de ladite secon- 
de couche semiconductrice (12) du dessus de la- 
dite electrode de grille (7) af in de mettre d nu la 
premiere couche semiconductrice (10) ; 

reduction de la couche d'oxyde metallique 
(25) pour produire une couche de metal (14a) ; et 

formation d'une electrode de drain (13), 
d'une electrode de source (14) et d'une electrode 
de pixel (15) en deposant et en conformant une 
couche en un materiau conducteur transparent 
sur les parties restantes de la couche de metal 
(14a). 

9. Precede de fabrication d'un substrat d matrice 
active selon la revendication 8, comprenant en 
outre les etapes de : 

formation d'une region insulaire (7a) en le 
meme materiau electroconducteur opaque que 
lesdites electrodes de grille (7) en realisant une 
conformation en un endroit specif ie du substrat 
transparent (6), lesdites premiere et seconde 
couches semiconductrices (10, 12) et ladite cou- 
che de metal (14a) etant formees au-dessus de 
ladite region insulaire (7a) en utilisant ladite re- 
gion insulaire (7a) en tant que masque. 

10. Precede de fabrication d'un substrat a matrice 
active selon la revendication 1, comprenant en 
outre les etapes de : 

depdt d'une couche d'oxyde metallique 
sur ladite seconde couche semiconductrice (12) 
apres I'etape de formation des regions de source 
et de drain ; 

conformation de ladite couche d'oxyde 
metallique pour former une electrode de drain 

(1 3) , une electrode de source (14) et une electro- 
de de pixel (15) ; 

depdt d'une photoreserve du type negatif 
(23) sur ladite couche d'oxyde metallique ; 

irradiation d'une lumiere depuis le cote 
arriere du substrat (6) ; 

develop pement de la reserve (23) ; et 

reduction de la partie mise a nu de I'eiec- 
trode de source (14) et de I'eiectrode de drain 
(13). 
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11. Procede de fabrication d'un substrat a matrice 
active selon la revendication 1, comprenant en 
outre les stapes de : 

depot d'un film d'oxyde metallique bicou- 
che comprenant au moins une couche d'oxyde 5 
metallique sur ladite seconde couche semicon- 
ductrice (12) apres I'etape de formation des re- 
gions de source et de drain ; 

conformation duditf ilm d'oxyde metallique 
pour former une electrode de drain (1 3), une elec- io 
trode de source (14) et une Electrode de pixel 
(15); 

depot d'une seconde couche isolante (19) 
dessus ; 

depot d'une photoreserve du type negatif is 
(23) sur ladite seconde couche isolante (1 9) ; 

irradiation d'une lumiere depuis le cote 
arriere du substrat (6) en utilisant les electrodes 
de grille (7) en tant que masque ; 

developpement de la reserve (23) ; 20 

enlevement de la partie mise a nu de la se- 
conde couche isolante (19) non recouverte par la 
reserve (23) ; 

reduction des films d'oxyde metallique de 
I'electrode de drain (1 3) et de I'electrode de sour- 25 
ce (14) pour former un film metallique bicouche ; 

oxydation de la couche de surface de 
I'electrode de drain (1 3) et de I'electrode de sour- 
ce (14) ; et 

enlevement des parties restantes de la r^- 30 
serve (23). 
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Fig. 4 A 
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Fig.4B 




17 



EP 0 338 766 B1 



Fig.SA 



Fig. 5 8 



Fig.SC 



Fig.SD 



Fig.SE 



w 



^^^^ 



^ , \ \W^zvi!>/Vv/^^/^ \ \ \ \ \ \^ \v 





f t t f t f I t 



21 



^^^^^^^ 




V / / / 



18 



EP 0 338 766 B1 




19 



EP 0 338 766 B1 



Fig.6A 



1(L 7 




20 



EP 0 338 766 B1 




EP 0 338 766 B1 



Fig.TA 



Fig.YB 



Fig.7C 



Fig.7D 



Fig.7E 



7 



fO 



E 




^\ \ \ ' \ \ \ ^ 




20 



t t t t f f f t 



1\ 





22 



EP 0 338 766 B1 



Fig.SA 



Fig.SB 



Fig.SC 



7a, 7 

' '//////.' // 



fi 




20 



Fig.SD t f f t t f t f I 



2( 




) ) )s > > ,>S^^ 



fZZ 





Fig.SE 



14 



f3 



V//7/ // // /X 



23 



EP 0 338 766 B1 



Fig. 9 A 



7 



y//~//z7v-\ , 



Fig. 9 B 



\ \ \ \ \ \ \^ x x ^l ^ 



Fig.9C 



7 



-J 



^-^^ ^- ^^ / / i 



1 f f t f 1 I t I 



Flg.90 



'2( 




Fig.9E 




Flg.9F 




24 



EP 0 338 766 B1 




Fig. IOC 





25 



EP 0 338 766 B1 




26 



EP 0 338 766 B1 



Fig. 12 A 

^ , 7 (3 




27 



EP 0 338 766 B1 




28 



